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(54) TONE QUALITY EVALUATING DEVICE AND ITS METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To evaluate a human 
sensible noisy degree of a noise caused by a copying 
machine and a printer as tone quality. 
SOLUTION: A noise signal obtained by a microphone 1 f 
an analog/digital converter 2 and a data memory 3 is 
inputted into a feature quantity computing device 4. In a 
frequency wave form evaluating section 40, a frequency 
analysis section 41 carrys out the frequency analysis of 
the noise signal and outputs a frequency wave form to 
show a relation between the frequency and a sound 
pressure level, and an acoustic sense compensation 
computing section 42 compensates an acoustic sense to 
the frequency wave form, and an approximate wave form 
computing section 43 carrys out a regression analysis 
through a quadratic equation to a frequency axis where 
the frequency wave form is converted into a logarithm 
and outputs an approximate wave form. A wave form 
comparison section 44 compares the frequency wave 
form with the approximate wave form, and a contribution 

rate computing section 45 obtains the contribution rate of an approximate wave form, and a 
difference computing section 46 obtains a difference on the comparison result of the wave form 
comparison section 44. The smoothness of the frequency wave form is made quantitative by 
the contribution rate and the difference to make the estimation of tone quality possible. 
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* « * * *» $ * 3£*<bi- 5 ^ mwm^m t , 

[»#JS2] ttejaittfttt»fME?«rt. MCttftfll 

LT«***»*aa-f*»***M»f* 10 

IMW 5 SiUttiSE^S t tr#T 5 r i: -f 5 S3* 

l iS«co#SI¥ffi^H 0 
[»#JS3] WIH^iSSc&^fFfiB^Stt, flUISJlK^: 

5 w fc Sr*fca t i" 5 2 Ettro^KSFfllBS*, 
[flt*«4] mHEifi(a8tJf?St?S^Sf4, BflIBJSK»^ 20 

Eu^SrJljKftSE^i: L-Cffl;>rf 5 i t £#at-*-5 
2 EttottKffffiML 
[8S*3S6] 0I1EifcJ&Ifc«*SI4, flftKifflHStfBS* 
^Stcfc^-Cffl* £ft5iiS©i£ftJ<D^^£8S3H-51r 

Ck«r1«»4:i-SI»*5l 2 E«© 30 

b * Hi $ ft 5 SffUKJB t £ J63S1-5 g#SS 

BMBSSlflr * £ )3 L . 40 

iSjfi»»«f«cJ: , J»e>ftfcrajft»:«»A»e>-to4»fea» 

14, MttMMoim«0»«rtllil-t-6jBfi«0»ff]|xr 
y^fc, B(l8E^i6»^*f^7 1 y7'»c-CW^$ftfc^iS* 

R«ts(iEjfi{a«j»»w^^s'^cTjimsftfc>fitajfi 
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14. MIEiafi»^^7 1 y7 , ICT:Ul^l$ftfc^iS»!K^ 

* x v s e> i^-r 5 z t t -r 5 9 ie« 

igjBctfflr^-y^J: •) UA$ftfcRftKtt»«:»ftCK 

a t 1"5 Sttfl 9 E«oWK?Pffi*ffi. 
[S}#JS12] fliJE^Ktlc^«f^7 1 5'7'l4. 

t -f 51ft 9 EttoVKfMttrBu 
[§Jt#JSl3] WBtt»H:lt^s'^W:, ltt1Bifi«jft 
Jgglg^r- yT'i "9 tiU^$ft5iagl!SJgco1f^Sr)SIS|t 
-fStr-^Siig*^ y T^-fS r t Sr#ati-5IB* 
Jg9E«W#»f¥«*fc. 

[3!*JS l 4 ] flfilEigt^itef^T 1 y 7*14, mrEJii£& 
y^i 9 m^3 £ft5Jli6#ig^ i: BfrEifi^JK^ 

z&ftfcnxr y •r&m-t 5 c t &w&kTzm*m 1 
[0001] 

^ ^«S*»e>«S^-t-5aW(OSi(S»iSiU©<c» bA»S Sr 

m-t-5. 

[0 0 0 2] 

L.-Cte ; i^^g:«eoSMA 5 iS5*o-Ct-CV^5o 

IS Z 8 7 3 1) iSS-j&MlC^btl-CV^. L'* 1 '- 

7 ^ ^.«8S^e>«*.i-5S : &»<C.«S6<J^ ? 5 S $ t 

[0 0 0 3] wft!4, \frw%-m.*?zfv >z 0 
5$$SrfF«-r5«-&lci4. i*c*JJ»M«iL, 

Tv^ivsfcJ6-cfc5. ^^fift-^T'y ^9\*mm<om&2: 

frhmt.xti.94 Sv^-CB^i-S^^'iWi^WfiKSft 

V^5it^6 : i^■ , ? > P <£ "5 foSv^ttJE^JS^miC/iSS t L,T 
ttWSft, p5S$f?ffil^t<»®L,tv^5^i:!4S^ 
*>ofc. i(Jg* J ?»p> , j:*)*>5VM4i2:ffl:«c : tl4JSiS»:!!S^I- 
•&<0!|*aj5 s ^ft5. CftbO ; g : S^I21?^ffl^^rg!iW■r5„ 

[0004] Ei4i4ft«w^7*y v^^fld^ics^-r 
5B : twja&3&#wj8m£^-ria'c*>5. w<75i2iic*jv> 

■C, «ttl4ig&», «Ettl4 : ffffiU'</u£acL-C:fc<K ffl 
S£»ttl-*i(t5#JEL"</K^^Sr^t-CV^5. 
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T5 ft 9 t LTBfcSixS. JK***r**H»0»»"C* 

[0 0 0 5] All *e*<o#aEtcJ:»)¥ieS«r«C 5 
St«ffi:J:9I«LS«i:, <*tr 10 

[0006] ^<D£otmmmte<o<ftWLb*v>bfris 

tUtfcot, (A) ttHj2io*ffi»d»f Sftfcfe 
*>$£^U (B) tt2»«;^©^S*lc»-t-*ft«)6> 

[0 0 0 7] MtroM^Sfcft, H»fti5 20 

9 0 OHzio.tt/2 5 0 OHz^t^o^T, ^tf>A 

l^tWCtSLttbofco 05 (A) (c^U/ci: b 
«8fflW"<A') SrS^T, ftfcfej^Stt^ffcSrBI^ 

[0.0 0 8] ftlc, /£S«fl:ov^, M»»««r« 30 
^tl:o^tfffii?ffitfciC5, ft* 

d»ofc 0 JK*^5ft9* s ftv\ "*-ft^fe««*a»-e36 
fflLfcrt4>*ftv^*ft»b*»*rfc*D5. 135 (B) 

A: t * KttJfcOJHttMlk t WEE U"</w fc oHffi Sr^l* 
"C^LT, j«ft»fc*«>5fi«*»tOtt»fcft«>?>^ 

[0009] ^©.fcilC. B LT*«r» 40 

{ffirS7t*<Ot>tf><£: LT, fctitf»!l¥3-8 29 2 

msn** ^ 5 $ $ ic»*«r&is it v^s wotwcis l 

[0 0 10] 

[38^tf#*L<fc 9 b-tZWM] L^Uft*se>. «BB¥ 
3-8 2 9 2 2*^«lClBtt^fcOTtt, jaKSbftaffl 50 
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<Z>i8«£f¥ffiLTV>ftV>*:*, ««K»^y V*ftif<7> 

■e# ft v > t v > 5 na£a* th o fc 0 
[0 0 11] *»fltt:r©J; 3ftiuc«*T4SJxfc* 

[0 0 12] 

[^£#fti-*fc*<0^f*] **W-Cf4JtSE(aJH«rW 

»WLT»btL5«jS«&«^e>^oft«>e>3&»S=Sr3e* 

[0013] 5 fe*Jtfffl£BK: **Ltf, J3&ft 

©4*P>^SSrStftL, JB«Stt»<0ft*b*>S«r* 

oft*fe**stv^5»«*am-rswfc^*fiicft5 0 

[0 0 14] aWMHcJ:fttf* Sfo^f^^ii 

»b*»*«:J6*<fc-r5. £fca»&ft**BIWB*8sOTi 
[0015] roWKfFffiJErife-ctt, JMaMMJr*^* 
ft*bri>£££JMb^6;*^:y:^£:fcv^^<7) 

H«»«»<oft«>e>^**$3e«ksn6. rnicj:*, 

AtflS D 5 JMttfttt»o ft * <b $ t v * 9 1*« fc W S t 
[0 0 16] 

tt. ^^n^yU, A/DaE»«2i:, TWfStt 

[0 0 17] -7>f^B*yi|«|?«^yy3roit 

D*S«2lcA*SJxr, «««*3fts^^^r / nt*ic* 
S$n6 0 A/D^»S§2 0ttJ^ttx-^IStt^3tCA 

Tit, fctttfDAT (Digital Audio Tape) , MD 

(Mini Disc) , /<-yf;^y^a-^ \C&M£fr1t 
/N-Kf'-f ^^SSB^attEfiaSBft^fc^. L 

4 \z \t> S ttr ft *> h $ Sr Wffli" 5 «MU**U 

[0018] ^omRMtUKK4ll, *flfi 
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*i£tLm Jifc#«l£W««4 oSrflix. 

1 fc, m®ffljEjSSC$54 ififla&^jg#&4 3 fc % 

tt»Jttt«IS4 4 t. 5 S#»*«4 

[0019] J18t«C#«SfS 4 1 «: A* $ tlfciiWff^* 10 

Mttllc»«fA4 lOttAttftttffi 
IESIS&4 2fcA*£ft5 0 !S^ffiiES*aS4 2 
«**tt»o««|c»LTA*s«v^fc*©«Itlc*te^ 

«Wt5EB«»«JM»4 3lcA***tS. ifi«»««*« 

5. «»tfc««4 4ttH««»«fS*LfeJIIBoa6»tr 
n J: 9 bhfcft* 6*»ftifi(H«»i ©Jttt*r1T 5 . 

««^»«r4*b*»*i^»»T5E«-e*S«* 30 

J:0«aM<#i&*fca>-e*>S. S»»»«4 6flHR 

titrim, 0»MEJG<* 

[0020] wc. r(o««fF^ffi^scD«)f^tcov^xu^. 

lcttt*T7 f 3;*A^#K:K&£*i, ^-*f2tt3§3lc:fc 40 

4rarattSB4 0Mttara»mBffi 

4 0KA*j£ft£o ffl«»fc«IWB«4 O^tt, *i\ 
[00 2 1 ] E12d:^«*5>ffi : WtwJ:5^^^-y^^ 50 
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tfcot, (a) ttft*w*a^^w»*oauB«iE 

«0*^^-^<>K»W3B*«r^U. (B) 

MttiUBwcdsv^-c, i25H Z a 

ft^9 0Hz \ZT<Dm&»m®l*V$Bfg<OKW$:&< St 

*>-ci^ 0 t>^>5A/, «soat»#a^»Br-o«:, 90 
i8»tt8 0 0 0HzicLtv^ rtttt, r*i«fc9 

^fe*>*>««ft# 1 1 2 0 0 H 2 &L±<D 

[0 0 2 2] KO^'Mttft^WBMjEiR 
*»4 2lCT««»jE*ixfc#ffi^/wo«trt:jfiiH« 
SMUI4 3K£fetl,5o ififi«»i([I«4 3Ttt, A 

OjttlBtt»«JM&4 3tci^3fiffifi-g[<Ojgm$:ia3(c^ 
1% 

[0 0 2 3] i3 SSfiH- <fc 6 g[2? cafe 

i^lfc^-CfcoT, (A) ttftfett 
=tt<D** h'&VrtS&lLV 2*a-Clal»»*f*r 

*TofcjB*&**U (B) ttftfcttfc;/ 9 

KSMfr** J: 9 2 R5(-eEH»»«f «r1T 

w o^<att»^s t * * w je u^K^tiim^ t r 

fc£ 0 4*J, iS«St^»»»4 3 -en, 

2 fcs£EA*<05£.fc 0 t> 2 Lfcfi 9 A* AjMB 

[0 0 2 4] 5S«K»«JI«4 3«c<fc-52ffilW-Wtt, * 
'M*So»»ttfexu 2 *ffi«r 

Oxii xzJcJiST-jRItttt:. 
[0 0 2 5] 
[»1] 

y-a + b x x 1 + c xx 2 (1) 

[0 0 2 6] ffta, b, c 5: 

[0 0 2 7] 
[»2] 



(5) 
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Sii Xb + S| 2 Xc-Si T 

Sl2Xb + S22X C-S2y 

a = y- (b x x , + c x x 2 ) 



<2) 



y. xi. x 2 liy, x t , x 2 O^J£fi£"e**o 

[0 0 2 8] wOSSKSJV^ Sn«xiC05F^, S 
2 2 lix 2 o¥^, Si 2 fixi^ X2^aft, Sirttxii: 
ycDflJfg, S 2 ylix 2 (h ycD«fn-e£>3 0 jfctc, SEISE 

4 5isJ:t«i^»»«4 

(0 0 2 9] **9iR]HB4 5(C*3WCM:. y(7)^fp 
i:lEl»5P^fiii:*^*4-*rW*«>btt«. 

[0 0 3 0] 

[&3] 20 



2 (y-y) z /E (y-y) 



=7X 2 



(3) 



[0 0 3 1 ] Sfc, S»«J|t«4 6 (Cfc^Tli. 
RfflU 4JCJ:SJtKtt*Srfflv^TS»Dis»ca:^J:o-C 

[0 0 3 2] 
[«4] 

D«=£ | y-y | • . . (4) 

[0 0 3 3] w<0*ffi-C2«aoB*«:»«fLfcBI3<0 

wjcinrt. (a) <oa2r»*"ett. ^^ko^ws 30 

1^(19. 9 6"e*>ofc. — J6n El 3 (B) <T>7])>9 
WlC^Ttt, *4-*M4 0. 9 0 9. S»I114. 0-C 

[0 0 3 4] C<DJ:5»cLX»^fc****3J:rJSS» 

B*^^*fc s*k Htt«tt»<Dfc«e>e>a»s 40 

[0 0 3 5] &L± % #»W<0#a<Ciaft<0»t8JCoV>T 
^§§2fc«t^7 r -^I2«§§3tC-C^L^2)^ BWtfS: 
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[0 0 3 6] ^aft*W3$S4JC^V>T, 

[0 0 3 7] 

[■BOffiJUttKH] 

[0 1 ] *»WO#K»ilfiaS«^>**««r*i-B"e«> 

[B2] BB«»WBlcJ:6*^^-^^Kj>«lc* 
BE u-</Vcom^aiE Sr*T o fcte* * * L fc B "C o X % 

(A) !4tt*»*«¥«(0«»*<0«tBMjEao^^^ 
-^^KM«»*l, (B) ttft*Wft^yv^ 

IB 3] i^«»B»»^J:safiajl«)tt*«:^Ufc 

n-cfcot, (a) ttft^wfta^B^sa&wo^^ * 

«r**U (B) (ittSWftyyy^oSifo^^- 
K4MWWRJ: D 2 *«TE»5»r«?o 

[B4] ftattft^y^^^BB*^»*-J-5B»OJII 
*»»«llr»«r*i-B-C*6. 
[B5] ««**»o»«4:4*b^Si«>»B«:»«f 

ufc^m^^-ria-rfeoT, (a) \*mmt<n=£&.m\z 

*t-T5*«>e>*»S«r^U, (B) tt2&A^4>£-ftftK: 

1 -r^f^a/^^ 

2 A/D£&S§ 

3 x-*15«S§ 

4 ^m*»m^ffi 

4 0 Mttft&TBffflfiS 
4 1 Ji8t»##r& 
4 2 Sl^ffiiEa*^ 

4 3 &®.&L&m&& 

4 4 ft^ltCKffi 

4 5 *^*st*3 

4 6 S^KIFtt 
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